Role of DNA polymerase gamma in adenovirus DNA replication. Mechanism of inhibition by 2',3'-dideoxynucleoside 5'-triphosphates.
In contrast to cellular or SV40 DNA replication, adenovirus type 5 (Ad5) or type 2 (Ad2) DNA synthesis in isolated nuclei is strongly inhibited by low concentrations of 2',3'-dideoxythymidine 5'-triphosphate (ddTTP). On the basis of differential sensitivity of cellular DNA polymerases, a role of DNA polymerase gamma in adenovirus DNA replication has been proposed. We have investigated the mechanism of inhibition of adenovirus DNA synthesis, using [alpha-32P]ddTTP and other dNTP analogues. Both ddATP and ddGTP were as inhibitory as ddTTP, while ddCTP had an even stronger effect on adenovirus DNA replication. DNA polymerase alpha was resistant to all four ddNTP's, while DNA polymerase gamma was very sensitive. The inhibition by ddTTP in isolated infected nuclei was slowly reversible. [alpha-32P]ddTTP was incorporated into Ad5 DNA as a chain-terminating nucleotide, and the analogue could be used as a substrate by DNA polymerase gamma. Under similar conditions, incorporation in cellular DNA or using DNA polymerase alpha was not observed. The nucleoside analogues ddA and ddC suppressed adenovirus. DNA replication in intact cells and reduced plaque formation. These results provide further evidence for a function of DNA polymerase gamma in adenovirus DNA synthesis.